Secretion of 17 alpha-hydroxyprogesterone, androstenedione, and estrogens by porcine granulosa and theca interna cells in culture.
The steroid secreting activities of dispersed granulosa and theca interna cells from preovulatory follicles of prepubertal gilts 72 h after pregnant mare's serum gonadotropin treatment (750 IU) were compared. The cells were cultured for 24 h with or without steroid substrate (10(-8) to 10(-5) M progesterone, 17 alpha-hydroxyprogesterone, or androstenedione), FSH (100 ng/mL), LH (100 ng/mL), and cyanoketone (0.25 microM, an inhibitor of 3 beta-hydroxysteroid dehydrogenase). Granulosa cells cultured alone secreted mainly progesterone. Theca interna cells secreted mainly 17 alpha-hydroxyprogesterone and androstenedione, with secretion being markedly enhanced by LH. In the presence of cyanoketone, which inhibited endogenous progesterone production, theca interna but not granulosa cells were able to convert exogenous progesterone to 17 alpha-hydroxyprogesterone and androstenedione, and exogenous 17 alpha-hydroxyprogesterone to androstenedione and estradiol-17 beta in high yield. The secretion of the latter steroids from exogenous substrates was unaffected by LH. Theca interna cells secreted more estradiol-17 beta than did granulosa cells in the absence of aromatizable substrate, but estradiol-17 beta secretion by the latter was markedly increased after the addition of androstenedione. These apparent differences in steroid secreting activity between the cell types suggest that the enzymes responsible for conversion of C21 to C19 steroids, i.e., 17 alpha-hydroxylase and C17,20-lyase, reside principally in the theca interna cells. However, aromatase activity appears to be much higher in granulosa cells.